Site-specific fluorescent labeling of tubulin.
Fluorescent tubulin can be prepared in which a fluorophore is covalently bound to the protein at only the carboxy terminus of the α-subunit of the αβ-tubulin dimer. This two-step procedure consists of an enzymatic reaction followed by a bioorthogonal chemical reaction. In the first step of the process, the enzyme tubulin tyrosine ligase is used to attach a reactive tyrosine derivative, 3-formyltyrosine, to the protein. In the second step of the procedure, a fluorophore possessing a complementary reactive functional group, such as a hydrazine, hydrazide, or hydroxylamine, is allowed to react with the protein under conditions that are compatible with native tubulin. Polymerization-competent, fluorescently labeled tubulin can be prepared in just a few hours using this protocol. The method described here should be useful for attaching virtually any probe or material to tubulin at this site.